Arcaine uncovers dual interactions of polyamines with the N-methyl-D-aspartate receptor.
This study investigated the interaction between the polyamines spermine and spermidine and the N-methyl-D-aspartate (NMDA) receptor by using (+)-[3H]-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-im ine maleate ([3H]MK801) binding to well washed rat brain membranes. The actions of arcaine, agmatine, diethylenetriamine and 1,8-octanediamine as polyamine antagonists were compared to use as tools in this study. Arcaine was found to be the antagonist of choice due to its greater potency. Several divalent cations, including Ba++, Ca++ and Sr++, but not Zn++, decreased the apparent potency of arcaine. These cations enhance [3H]MK801 binding in a similar fashion to spermidine and spermine suggesting that they may share a common site and mechanism of action. Moreover, arcaine competitively reduced the enhancement of [3H]MK801 binding produced by Sr++ did not alter the inhibition produced by higher concentrations of this cation, a phenomenon that also occurs with spermidine. The distinct arcaine sensitivity of the two separate phases of the concentration-response curves of both spermidine and Sr++ suggests two separate mechanisms underlying the action of spermidine-like drugs on the NMDA receptor. Further investigation of the increase in [3H]MK801 binding produced by spermidine revealed that spermidine increased the equilibrium affinity of this ligand by 2-fold without significantly altering the density of binding sites. In contrast, polyamine induced increases in the dissociation of [3H]MK801 required higher polyamine concentrations than necessary to increase ligand binding and were relatively insensitive to arcaine. These findings suggest that polyamines do not activate or promote the activation of the NMDA receptor, but instead enhance [3H]MK801 binding by allosterically increasing ligand affinity.